Introduction
============

Web-based communication is a convenient method of exchanging information regarding health and well-being and is thus increasingly growing in popularity and commonly used \[[@ref1],[@ref2]\]. Because it is ubiquitous and easy to use, the Web has become the number one source for patients to gather information on health-related issues \[[@ref2]-[@ref5]\].

The term "Web 2.0" describes an interactive way of using the Web by exchanging information via blogs, platforms, podcasts, wikis, and online forums. These tools offer possibilities to simplify Web-based communication between Web users. In this way, the Web is not only a platform to acquire information from websites passively, but also a viable asset to create and share knowledge \[[@ref6]\]. Furthermore, Web 2.0 enables users to collaborate by distributing information \[[@ref7]\]. This rapidly growing way of using the Web has brought Web-based communication to a new level on social media platforms \[[@ref2],[@ref8],[@ref9]\].

More precisely, the Web enables both experts and laymen to discuss and promote health-related information. Patients are increasingly using social media sites to share sorrow, to exchange information about handling their daily routine, and to discuss treatment options using evidence-based standard therapeutic regimens for various kinds of diseases. This development enables the creation of an active, self-managing, and responsible "expert patient" \[[@ref10],[@ref11]\]. However, it seems reasonable then that patients might run the risk of receiving pseudoscientific and incorrect information \[[@ref2]\].

The leading social media platform presenting medical issues is Facebook (FB). With a record of more than 1 billion active users per day in August 2015, the website FB is besides "Google" the second most viewed site in the world \[[@ref12]\]. Facebook is the most frequently used Web-based communication platform \[[@ref2],[@ref13]-[@ref15]\]. In 2008, a study reported that 45% of medical trainees, 64% of medical students, and 13% of medical residents have FB accounts \[[@ref16]\]. Among US adults, 61% search for health information on the Web, of whom 39% use social media such as FB for health-related information \[[@ref17]\]. Considering the growth of FB during the last years these numbers can, therefore, be estimated even higher \[[@ref15]\]. Because of its enormous accessibility especially for rare diseases like Ewing sarcoma, FB is a ubiquitous and easy way to connect people with others affected \[[@ref15],[@ref18]-[@ref20]\].

The peak incidence of Ewing sarcoma is between 10 and 20 years of age and coincides with the main age group of FB users \[[@ref21]-[@ref24]\]. A study by Duggan and Brenner \[[@ref25]\] reported that 86% of all Web users aged between 18 and 29 years use FB, thus making FB an ideal platform for patients with Ewing sarcoma to connect with each other.

Ewing sarcoma is the second most common bone sarcoma after osteosarcoma with an incidence of 1 case per 1 million people \[[@ref21]\]. The treatment of choice is neoadjuvant chemotherapy followed by a wide resection of the tumor and adjuvant chemotherapy \[[@ref21]-[@ref23]\]. Survival of patients following this therapy regimen has increased, and two-thirds of patients are cured of their disease \[[@ref21]\]. With a 5-year survival rate of 78% for children younger than 15 years and 60% for adolescents aged 15 to 19 years, Ewing sarcoma remains a severe diagnosis \[[@ref21]\].

The diagnosis Ewing sarcoma poses an enormous challenge for young patients, their families, and their social environment. Because of its severity, Ewing sarcoma requires a treatment concept including also psychological aspects. It is well reported that cancer patients profit from peer-to-peer communication \[[@ref15],[@ref26]\]. These days the Web provides various possibilities to get in contact with fellow sufferers, especially for rare diagnoses like Ewing sarcoma.

It is well known that the Web, particularly social media platforms, offers new dimensions to communication related to medical topics \[[@ref2],[@ref27]\]. We believe that this way of communication has a relevant influence on the treatment regimen, the choice of consultant, particularly the choice of hospital, and dealing with the disease in general. Furthermore, this hypothesis might be underestimated in traditional treatment concepts.

However, little is known about patients' and relatives' behavior on social media platforms regarding Ewing sarcoma. The aim of this study was to examine the influence of interactive Web-based exchanges of information on the FB group "Ewing Sarcoma Awareness" (ESA) for patients with Ewing sarcoma and their relatives.

Methods
=======

Facebook as a Search Engine
---------------------------

The most common way for a large number of people to communicate on FB is through "FB groups." Facebook groups can be created by all FB users to communicate with a defined group of members about certain topics. To become a member of the group, one can either request to be a member or get an invitation from the group administrator.

In March 2014, we carried out a search for the term "Ewing sarcoma" using the FB search engine. The FB group used in this study is called Ewing Sarcoma Awareness. Ewing Sarcoma Awareness was by far the largest group we found for open Web-based communication for people affected by Ewing sarcoma. Ewing Sarcoma Awareness is defined as a public group and is available to all people with FB accounts. The group has two administrators who are able to control processes in the group. Facebook users are free to follow the group and to view all activity happening on the home page without being a group member. To become a member of the group a request has to be sent to the group administrators who grant admission to the group. The administrators are also able to remove group members or contributions posted to the page.

The ESA group's main purpose, as declared in its description, is to facilitate the exchange of information regarding Ewing sarcoma for patients and other people affected by the disease ([Figure 1](#figure1){ref-type="fig"}). The exchange of information in the ESA group is mainly based on the home page of the group, where only members are able to post contributions. The types of contributions on the home page range from personal opinions, statements, pictures, and videos to recommendations regarding treatment options, clinical trials, research results, hospitals, doctors, and much more. Members are able to comment, like, or add something to these posts creating lively discussions. To deepen the exchange of information, members are able to use FB chat to communicate via private messages that cannot be seen by other members.

At the time of our investigation, the group consisted of 2227 international members. Most group members indicated that they live in the United States or Canada, although group members were from countries in all continents of the world. The group administrators and creators did not appear to be medical professionals or associated with health care institutions or organizations \[[@ref28]\].

To get in contact with the group we created a FB profile that introduced ourselves to the social media community ([Figure 2](#figure2){ref-type="fig"}). Our FB profile became a group member of ESA group after confirmation of request by one of the group administrators.

![Screenshot of the description of the Ewing Sarcoma Awareness group on Facebook.](cancer_v2i2e11_fig1){#figure1}

![Screenshot of the home page of our research Facebook profile.](cancer_v2i2e11_fig2){#figure2}

Questionnaire
-------------

We created a Web-based questionnaire using "SurveyMonkey" to analyze the group members' behavior regarding their use of the Web and FB for people affected by Ewing sarcoma. SurveyMonkey.com was founded in 1999, and with more than 20 million users worldwide it is one of the leading platforms for Web-based surveys \[[@ref29]\]. It offers tools to create and analyze Web-based surveys \[[@ref29]\].

The self-designed questionnaire was developed on the basis of the "Checklist for Reporting Results of Internet E-Surveys" \[[@ref30]\]. The survey was designed as an open survey for all ESA group members, consisted of 18 multiple-choice questions (Q), and was divided in 4 categories. The first category (Q1-Q4) dealt with the user's behavior in the FB group. Categories 2 (Q5-Q8) and 3 (Q9-Q13) were composed of questions concerning the reliability and quality of information received in the group. Additionally, questions asking about the effects that ESA group has had on the user's decision-making processes were included. The last category (Q14-Q18) consisted of questions about the user's general activity on the Web regarding medical and health-related issues. Users answered by rating each statement on a scale ranging from 1 to 4 (1=disagree a lot, 2=disagree a little, 3=agree a little, 4=agree a lot).

Accompanying this survey was background information of participants regarding sex, age, and whether participants were patients or their relatives or friends. Answering all questions took approximately 4 to 7 minutes.

We posted a link concerning our Web-based survey on the ESA group's home page on FB ([Figure 3](#figure3){ref-type="fig"}). Additionally, we explained the study's purpose. On August 23, we posted again in the group to re-invite all group members to participate and maximize study sample before we closed the link by the end of August 2014. To clarify obscurities or other kinds of questions we corresponded with group members via private FB messages.

All responses were automatically recorded via the Web-based survey platform \[[@ref29]\].

![Screenshot of our survey request on the Ewing Sarcoma Awareness group's title page.](cancer_v2i2e11_fig3){#figure3}

"Ewing Sarcoma Awareness" Group Analysis
----------------------------------------

Besides the questionnaire, we analyzed all processes happening in the ESA group over a 6-month period (October 2013 to March 2014). The analysis referred to activities in the group, more specifically to threads and contributions that were posted on the group's home page. We started by analyzing the content of each wall post to develop a classification scheme that could be applied to the complete observational time period.

All posts were divided into 2 main groups: informative and emotional contributions. We then further subdivided the 2 main groups each into 3 branches ([Table 1](#table1){ref-type="table"}).

###### 

Classification of posts on the Ewing Sarcoma Awareness group's home page.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Categories and subcategories   Description                    
  ------------------------------ ------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------
                                                                

  **Emotional**                  \                              

  \                              Sharing fate/getting support   Group members are reporting about their case/destiny or occurring problems

  \                              Bereavement/recurrence         Group members are reporting the loss of a relative or child, or the recurrence of the disease

  \                              Complete remission/\           Group members are reporting about successful treatments
                                 no evidence of disease         

  **Informative**                \                              

  \                              Information                    Group members are asking for helpful advice to handle the disease and the occurring side effects under the therapy

  \                              Clinical trials                Group members are asking for new trials or are sharing information about new studies

  \                              Recommendations                Group members are reporting about their experiences and satisfaction/dissatisfaction, or are asking for specialists/hospitals in their area
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

After classifying the intentions of all posts, we evaluated the number of postings in each subgroup. Contributions deleted by the administrator or those without any classifiable content were excluded from our analysis. Three of the authors coded the data independently according to [Table 1](#table1){ref-type="table"}; in case of a disagreement, the coding was discussed in the group.

Statistics
----------

Statistical analysis was performed comparing patients' and relatives' values for each of the 18 questions using *t* test. Parametrically distributed data are described as the mean and the standard deviation (SD). All tests were 2-sided with a significance level of *P*\<.05. Pearson and Spearman correlation were performed where appropriate.

For statistical calculations SPSS version 22 (IBM Statistics, SPSS Software, IBM Vienna, Austria) was used. Data of all participants were anonymized. As all the information is publicly available, no review by an institutional research ethics board was needed.

Results
=======

Survey Results
--------------

The study group of our survey consisted of 65 participants: 26 patients and 39 relatives or friends of patients. Incomplete surveys (n=26) were excluded. Of the participants, 11 were male (mean 37.4, SD 14.4 years) and 54 were female (mean 39.8, SD 10.4 years). Average age of the patients was mean 32.9 (SD 8.4) years and that of the relatives was mean 43.6 (SD 10.1) years ([Table 2](#table2){ref-type="table"}).

###### 

Age characteristics of study participants (N=65).

  Age, years     Patients   Relatives
  -------------- ---------- -----------
  20-25          4          1
  26-30          8          4
  31-35          4          6
  36-40          4          5
  \>40           6          24
  Total, n (%)   26 (40)    39 (60)

The highest values for patients and relatives with a mean score of 3.01 (SD 0.87) were found in the first category of the questionnaire that focused on the users' behavior. The second category that concerns the influence of the ESA group on participants' therapeutic schedule yielded the lowest results for patients and relatives with a mean score of 1.91 (SD 0.91).

The maximum mean score per question for patients was found in question 15 with 3.65 (SD 0.69), followed by question 4 (mean 3.54, SD 0.58) and question 9 (mean 3.50, SD 0.76). Lowest agreements for patients were found in question 7 with a mean score of 1.46 (SD 0.86) followed by questions 6 (mean 1.54, SD 0.81) and 5 (mean 1.69, SD 0.97).

In addition, we compared the given answers from patients and relatives ([Table 3](#table3){ref-type="table"}). There was a statistically significant difference between patients and relatives concerning question 4 (mean 3.5, SD 0.6 vs mean 3.0, SD 0.9; *P*=.003). All the given answers of the survey significantly correlated with each other as well as within the patients\' and relatives\' groups (*P*\<.001).

###### 

Survey results of patients and relatives.

  No.    Question
  ------ --------------------------------------------------------------------------------------------------------------------------------------------------------
  1\.    I frequently (4=daily, 3=weekly, 2=monthly, 1=less) visit the Facebook group "Ewing sarcoma awareness" to be in contact with other affected people.
  2\.    I post, comment, or like activities in the group or contact other group members via private messages.
  3\.    I use the Facebook group "Ewing sarcoma awareness" as a source of information about Ewing sarcoma.
  4\.    I recommend the Facebook group "Ewing sarcoma awareness" in other social networks or to other affected people.
         
         
  5\.    The information I received in the Facebook group "Ewing sarcoma awareness" affected the choice of treatment.
  6\.    The information I received in the Facebook group "Ewing sarcoma awareness" affected my choice of consultant.
  7\.    The reliability of my consultant decreased because of information I received in the Facebook group "Ewing sarcoma awareness."
  8\.    I never had the experience that wrong information in the group "Ewing sarcoma awareness" led to a negative dealing with the disease.
         
         
  9\.    Being in contact with other affected people via the Facebook group "Ewing sarcoma awareness" makes it easier to handle the diagnosis of Ewing sarcoma.
  10\.   I received useful information in the Facebook group "Ewing sarcoma awareness," which improved my everyday life in dealing with the disease.
  11\.   I trust the Facebook group "Ewing sarcoma awareness" to receive correct information about Ewing Sarcoma.
  12\.   The Facebook group "Ewing sarcoma awareness" is an important support for me to handle the disease.
  13\.   I received information about new clinical trials as well as specialists through the Facebook group "Ewing sarcoma awareness."
         
         
  14\.   I take part in other Ewing sarcoma groups or forums on the Internet, including other social media platforms.
  15\.   The Internet is an important tool for me to look for information about Ewing sarcoma.
  16\.   I trust online platforms like Wikipedia, Twitter, YouTube, and Facebook to receive correct information about Ewing sarcoma.
  17\.   I generally look for information about diseases on the Internet prior to consultation.
  18\.   The Internet is an important source for me to look for health-related information.

Processes in the Group
----------------------

A total of 220 posts on the ESA group's home page and 445 comments were included and categorized accordingly.

We detected a total number of 453 home page posts and 917 comments from 183 different group members. Because of lack of relevance or information, 233 posts and 472 comments were excluded from our study. These were reaction comments to previous posts or posts about everyday topics, not specific to Ewing sarcoma. The posts' contents addressed subjects such as dietary supplements under chemotherapy, correct behavior as a family member, introduction to the group, and others. Overall, 125/220 (56.8%) posts in the ESA group were categorized as emotional posts and 95/220 (43.2%) as informative contributions. As shown in [Figure 4](#figure4){ref-type="fig"}, most topics discussed were about sharing destiny (71/220 posts, 32.3%). Other posts that were assigned to the subgroup of emotional contributions were about the disease's relapse, particularly, bemoaning the loss of a relative (26/220 posts, 11.8%) and reports of complete remission (28/220 posts, 12.7%). The most informative contributions were about searching for Ewing sarcoma--related information (52/220 posts, 23.6%). Group members asked for recommended specialists, hospitals, and reports of experience (25/220 posts, 11.4%). Members also discussed posted hyperlinks with information about new clinical trials (18/220 posts, 8.2%).

Moreover, 15 articles about research results, fund raising, or donations were discussed in the forum. Some of these articles were deleted during the period of our observation by the group administrator.

![Results of posts on the Ewing Sarcoma Awareness group's home page.](cancer_v2i2e11_fig4){#figure4}

Discussion
==========

Principal Findings
------------------

With respect to our principal findings, the Facebook group Ewing Sarcoma Awareness has a relevant impact on group members regarding their choice of treatment. Moreover, participants turn toward the group to receive mental and emotional support in everyday life. Reflecting on our results, we believe that a better understanding of this growing interest in peer-to-peer communication for patients may lead to an optimization of a patient-related therapeutic regimen.

The Web has rapidly grown to be one of the leading sources of medical information. It is well known that the Web, in particular social media communication, brings a new dimension to medical subjects followed by possibly improving health outcomes \[[@ref2]\]. The idea of this study was to analyze users' behavior regarding Ewing sarcoma on the social media site FB.

Several studies have described users' behavior on FB for health-related issues \[[@ref15],[@ref20],[@ref26],[@ref31]-[@ref34]\]. These studies mainly compared FB groups and/or analyzed processes happening in the group regarding a wide range of different diseases \[[@ref35]\]. To the best of our knowledge, there is no study to date that used a comparable approach to interact with FB group members as we did. Therefore, a comparison with other reports was not possible. Yet, we believe that the direct interaction via Web-based surveys with members of FB groups adds a new methodical modality in medical Internet research.

Facebook is a ubiquitous social media platform including health-related issues. Bender et al \[[@ref18]\] examined FB groups related to breast cancer. The findings from their study confirmed our presumption that FB is a popular tool for millions of users to seek support via social media platforms. Abramson et al reported about a breast cancer awareness page on Facebook that underlines the increasing use of Facebook pages to discuss severe medical conditions via social media platforms \[[@ref20]\]. The visibility of user profiles and personal networks in open FB groups like the ESA group reduces the anonymity but attracts a much wider audience. These key elements of social network sites make public groups ideally suited for fundraising and awareness-raising purposes \[[@ref18]\]. Compared with the findings of Bender et al \[[@ref18]\], fundraising was of lesser importance in the ESA group. Moreover, marketing and promotion as found by Hale and colleagues \[[@ref35]\] played a minor role in our study. General information about the disease, sharing faith, personal support, and assistance in how to handle their daily routine were more important factors reflected in our findings. This might be associated with the rare prevalence of Ewing sarcoma. Different studies reported that FB members use the social media site as a source of information for health-related issues \[[@ref36],[@ref37]\]. Other studies concluded that FB plays a less important role and has little relevance regarding health-related Web-based information \[[@ref2],[@ref38]\].

The group ESA was by far the biggest platform (n=2227) we found on FB to exchange general information about Ewing sarcoma. Most other contributions about Ewing sarcoma on FB are blogs about fates of individuals and nonprofit institutions created for fundraising.

It is notable that more than 80% (54/65) of all participants of our Web-based survey were female. Pennbrige et al \[[@ref39]\] support this observation and found that 60% of US Internet users using the Web to gather health-related information were women. Most likely, due to caretaking roles and behavior, women appear to visit health-related webpages more frequently \[[@ref39]\]. This is consistent with several other studies that reported females regularly visiting social networking sites for the acquisition of health-related information \[[@ref40]-[@ref42]\].

More than half of all participants were aged 36 years or older and 30/65 participants (45%) were older than 40 years. This explains why mainly parents of patients participated in the relative sample group. This is consistent with the incidence peak of the disease in the teenage years. However, the age of participants of our study differed from the age of participants of most other FB research studies \[[@ref43],[@ref28]\]. No teenagers participated in our questionnaire although the prevalence of Ewing sarcoma as well as the core age group of FB users would correspond to this age. A possible reason for this could be that the appearance of our FB profile did not attract enough attention for the young group members to participate.

According to the findings of Davison et al \[[@ref44]\], social media platforms are less attractive for medical conditions considered to be embarrassing and socially stigmatizing. This also might discourage the adolescent age group to participate in our Web-based survey. Unlike in our study, the average age of participants of other scientific works ranged from 11 to 34 years \[[@ref41],[@ref42],[@ref45],[@ref46]\].

The Web in general has become the number one source of medical information for many patients \[[@ref2]\]. Referring to the results of our survey, 84% of all participants agreed a little or a lot that the Web is an important source for health-related information (Q18). Moreover, 77% (50/65 participants) reported that they use the Web to look up medical conditions and symptoms before medical consultations (Q17). These findings are in accordance with several studies about public and patients' behavior on the Web regarding medical issues \[[@ref2],[@ref11],[@ref20],[@ref24],[@ref47],[@ref48]\].

Reliability and quality of health-related information found on the Web is considered generally questionable. According to our survey, 47% (30/65) of all participants agreed a little or a lot that they trust the information available on Web-based platforms such as Wikipedia, Twitter, YouTube, and FB, having confidence that the information is correct (Q16). Moreover, 15% (10/65) of patients and 26% (17/65) of relatives reported that wrong information received on the Web had negative effects on everyday life and the control of the disease (Q8). Brown et al \[[@ref49]\] reported how doctors see and use social media. The findings of their study are comparable with our results showcasing insecurities for medical professionals and patients alike, regarding the reliability of information received on social media platforms.

Furthermore, we examined the influence of the ESA group on the patients' selection of therapeutic regimens. We found that contents shared in the ESA group had relevant impact on the selection of treatment protocols, hospitals, and specialists. In this study, 20% of patients and 21% of relatives agreed a little or a lot that the group ESA affected their choice of treatment (Q5). Moreover, 19% of all patients reported that the group affected their selection of specialists (Q6). These statements indicate that FB has become an important source of information for patients with Ewing sarcoma and is affecting their treatment. These results underline the relevance of FB for patients with Ewing sarcoma and their treatment of choice \[[@ref2],[@ref5],[@ref11],[@ref38]\].

At first sight, results of Q5-Q8 seem to be contradictory to the results of Q14-Q18 where there is a higher mean level of agreement to the statements made. However, the correlational analysis showed a significant positive correlation of all results (*P*\<.001). For instance, the information received from FB did not affect the choice of treatment. The reason for this might be that the attending physicians mainly influence the choice of treatment. However, the Web could still be an important primary tool to look for medical information and users could trust the given information about medical conditions like Ewing sarcoma on social media platforms.

The survey results comparing patients and relatives were similar. The only significant difference was found in question 4 (Q4: I recommend the Facebook group "Ewing sarcoma awareness" in other social networks or to other affected people). Patients achieved significantly (*P*=.003) higher results. It can be estimated that patients who are going through the whole course of the disease feel more motivated to include others who are affected. This is in line with statements by Cutrona et al \[[@ref50]\] who observed that many adults are willing to use e-communication or email to promote and report cancer screening to peers.

Our post on the ESA group's home page, where we invited all group members to participate in our Web-based survey, resulted in controversial reactions and started a lively debate among ESA group members. After reacting to critical posts and clarifying the survey's credibility and intention of our research work, the number of participants increased.

Limitations
-----------

A limitation of our study is the small sample size of the study group. Because of FB's regulations we were unable to send all group members a request (via private message) to answer our survey. Facebook does not allow mass messages. Messages to people you are not connected with usually end up in the FB spam folder. The only way of attracting attention for our questionnaire was by posting on the group's home page. Unfortunately, only members who are frequently following the group's activities were able to see our contribution. A much longer study period might have increased the number of participants. Because of a lack of previous studies on the topic, a sample size calculation was not possible.

A total of 27% of all participants of our survey stated that they visit the ESA group monthly or less and, a total of 183 different ESA group members posted contributions on the group's home page. According to these numbers it can be estimated that only a relatively small number of users compared with the total number of group members (n=2227) is actively involved in the processes of the group. Another drawback is that information flow (via private message) between ESA group members was not visible to us and could therefore not be analyzed.

Because a larger number of group members were US citizens, it can be expected that the outcomes of other geographical populations differ from our results.

Practical Implications
----------------------

Our findings suggest that FB is an important platform for many patients with Ewing sarcoma and their relatives. Because of the disease's low incidence, the most comfortable and simplest way to get in touch with other patients might be via FB. Peer-to-peer communication seems to enable considerable support for patients and their relatives.

We believe that implementing interaction tools on FB can benefit patients and their social environment and help individuals deal with the diagnosis of Ewing sarcoma. Web-based communication on FB with others who are affected can be implemented in the multidisciplinary therapeutic regimen for patients with Ewing sarcoma.

However, incorrect medical information received on the Web is an evident weakness that FB groups have. Therefore, we suggest cautious application of health-related information found in FB groups.

Conclusions
-----------

In summary, the FB group ESA has a relevant impact on group members regarding treatment selection and in getting support through everyday life. Although the reliability and quality of information obtained from the Web is considered diverse, we believe that online forums are feasible tools for patients and relatives that help individuals not only find support and backing but also to share their experiences. The impact of Facebook regarding patients with Ewing sarcoma and their relatives who join such groups on the Web might be underestimated in traditional medical treatment regimens.

Reflecting on our results, we believe that questionnaires on social media platforms such as Facebook are suitable for a variety of scientific research questions in the future. Statements made in the group are in part questionable from a medical point of view and its impact on patient's care needs further evaluation.
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